The sero-surveillance and immunization studies on Peste des Petits Ruminants (PPR) in non-descriptive indigenous sheep and Black Bengal goats aged between 5 to 12 months were carried out in the district of Mymensingh during the period from June to November 2003. Sero-prevalence of PPR by using competitive enzyme linked immunosorbent assay (C-ELISA) was conducted on 100 sheep and 100 goats which were selected randomly from 10 different areas in the district of Mymensingh. Of the 100 sheep and 100 goats tested, 27% sheep and 25% goats had positive (≥ 50) antibody titre. This indicates that 27% sheep and 25% goats might have the capability to resist natural PPR infection and accordingly, sero-monitoring could be required to give a better indication of nation herd immunity. The immunization study against PPR with a commercial PPR VAC ® was conducted on 10 sheep and 10 goats by inoculating @ 1.0 ml vaccine / animal subcutaneously. ) in goats in comparison to pre-immunization values of sheep (7.95 ± 0.97 10 3 / mm 3 ) and goats (9.00 ± 1.28 10 3 / mm 3 ). No distinct difference was observed on rectal temperature, pulse and respiratory rate between the pre-and post-immunization values which indicates PPR-VAC ® has no clinical effects in vaccinated animals. No significant differences on calcium, albumin, total serum protein (TSP) and glucose levels were observed between the pre-and post-immunization values in both the sheep and goats. But the TSP in both the sheep 8.43 ± 0.69 g/dl) and goats (8.26 ± 0.50 g / dl) at 21 st day of post-immunization increased insignificantly (p > 0.05) in comparison to the pre-immunization values of sheep (7.66 ± 0.79 g / dl) and goats (7.89 ± 0.92 g / dl). The results of humoral immune response produced by PPR-VAC ® indicates the activity of the inoculated vaccine but challenge studies with virulent PPR virus would be required to confirm its efficacy.
INTRODUCTION
Peste des Petits Ruminants (PPR) is the French name of a Rinderpest-like disease in sheep and goats first described in Ivory Coast, West Africa in 1942. Many others prefer the appellation of stomatitis-pneumoniaenteritis complex disease, pseudo-rinderpest of small ruminants and kata. But official instances like FAO and OIE use the French name PPR. It is an acute highly contagious and fatal disease of small ruminants, caused by Morbillivirus close to Rinderpest virus and characterized by fever, necrotic stomatitis, gastro-enteritis and pneumonia. In unprotected animals the morbidity can be up to 100% and mortality may be 20 to 90% and in severe outbreaks with 100% case fatality particularly in goats (Samad, 2008) . PPR virus was considered a variant of Rinderpest virus, specially adapted for goats and sheep that had lost its virulence for cattle. It is now known that the two viruses are distinct though closely related antigenically. Goats and sheep are the natural hosts of PPR, but goats appear to be more susceptible and suffer a more severe clinical disease than sheep. In endemic areas, goats more than 4 months up to 24 months age are affected (Samad, 2008 Das et al., 2007) . This paper describes the sero-surveillance and effects of immunization in sheep and goats immunized against PPR in Bangladesh.
MATERIALS AND METHODS
The study on PPR was carried out on sero-surveillance and immunization in sheep and goats during the period from June to November 2003.
Sero-surveillance of PPR
The sero-surveillance study on PPR was conducted on randomly selected indigenous 100 sheep and 100 Black Bengal goats, of either sex, aged between 5 to 12 months with history of no earlier vaccination against any diseases. These animals were selected from 10 different localities in the district of Mymensingh ( Table 1) .
Collection of blood
Blood (about 5.0 ml / animal) was collected from jugular vein of each of the selected 100 goats and 100 sheep in separate sterilized test tubes with and without adding any anti-coagulants. The tubes containing blood without any anti-coagulants were kept in refrigerator overnight and sera were separated as per conventional method by centrifugation at 5000 rpm for 15 minutes. Sera were transferred to the small glass vial and stored at -20 0 C until tested.
Screening of the sera samples
Each of the randomly selected sera samples of 100 goats and 100 sheep was screened with the help of commercial competitive enzyme linked immunosorbent assay (C-ELISA) kit (IAEA and BDSL, UK) as described by Sil et al. (2001) .
Immunization studies
Ten non-descriptive indigenous sheep (6 male and 4 females) and 10 Black Bengal goats (6 male and 4 females), aged between 5 to 12 months were purchased from the local market and maintained in the houses of the Bangladesh Agricultural University (BAU) Veterinary Clinic. These experimental animals were allowed to graze day-time in the field and some wheat bran was supplied at night with water supply ad libitum. After acclimatization of these goats in the new environment, parasitological examination of faecal samples, examination of rectal temperature, pulse and respiratory rate, antibody titre against PPR and certain haematobiochemical parameters were determined.
Each of the experimental 10 sheep and 10 goats was immunized with PPR-VAC ® (LRI, Mohakhali, Dhaka) @ 1.0 ml / animal subcutaneously. Venous blood from each of the experimental animal was collected in duplicate tubes, one contained double oxalate used for haematology and the other without adding any anti-coagulant used for determination of antibody and biochemical constituents at pre-immunization and at 7 th , 14 th and 21 st day of post-immunization.
Haematological studies
Haemoglobin (Hb) concentration (Acid haematin method with Sahli and Hellige hemometer), erythrocyte sedimentation rate (ESR) by using Wintrobe's hematocrit tube, packed cell volume (PCV) by using Wintrobe's hematocrit tube, total erythrocyte count (TEC) by using Thomas's red blood cell pipette with Hayem's solution and total leukocyte count (TLC) by using Thomas's White blood cell pipette with N/10 hydrochloric acid were determined at pre-immunization and at 7 th , 14 th and 21 st day of post-immunization as described by Samad (2001) .
Antibody determination
Each serum was subjected to test for PPR antibodies by using C-ELISA test kit as described by Sil et al. (2001) .
Biochemical studies
The 
Statistical analysis
Results were analyzed statistically with the help of Student's `t' test for significance as described by Gupta (1982) .
RESULTS AND DISCUSSION
Peste des Petits Ruminants (PPR) is a highly contagious disease affecting small ruminants in African countries situated in a wide-belt between the Sahara and Equator, Middle East and Indian sub-continent (Samad, 2008) . Outbreaks of the disease have been reported to be associated with high morbidity and mortality in unprotected goats and the disease is now considered endemic in Bangladesh 
Sero-surveillance
Sero-prevalence of PPR by using C-ELISA was conducted in non-vaccinated 100 sheep and 100 goats of 10 different areas in the district of Mymensingh. Out of the 100 sheep and 100 goats tested, of which only 27% sheep and 25% goats had positive level of PPR antibodies ( Table 1 ). The sero-prevalence results of this study could be compared with earlier findings of Razzaque et al. (2004) who reported sero-prevalence of PPR in 36% sheep, 49.17% goats and 19.05% cattle from the district of Mymensingh. These results indicate that a certain percentage of sheep (27%) and goats (25%) in the district of Mymensingh have natural positive level of antibody titre against PPR which might protect against natural PPR challenge, as the humoral antibodies have shown to have a protective value in PPR (Bidjeh et al., 1999 , Islam et al., 2003 . Maternally derived antibodies against PPR in young animals could be detected up to 6 months of age but fall below the protection threshold level at 3.5 and 4.5 months in lambs and kids, respectively. Therefore, it is suggested that kids and lambs from immunized or exposed dams should be vaccinated at 4 and 5 months of ages, respectively (Awa et al., 2002) . Similarly, the antibodies due to naturally exposed to PPR infection might also interfere the efficacy of vaccines. In addition, Anderson and Macky (1994) reported that antibodies against PPR virus and Rinderpest virus are both cross-neutralizing and cross-protective against each other. Accordingly, PPR in small ruminants has primarily been controlled by using tissue culture Rinderpest vaccine in Africa (Taylor 1979 , Samad 2008 ). Therefore, monitoring of antibodies would be required before mass vaccination against PPR, especially in enzootic areas.
Clinical response
The rectal temperature, pulse and respiratory rates of sheep and goats were recorded at pre-vaccinated and at 7 th , 14 th and 21 st day of post-vaccinated period and the results are presented in Table 2 . No significant differences were observed on rectal temperature, pulse and respiratory rates between the pre-and post-immunization values. 
Humoral immune response
The antibody titre against PPR in sheep and goats were determined at pre-immunization and at 7 th , 14 th and 21 st days of post-immunization and presented in Table 2 . The occurrence of low level of natural antibodies against PPR in sheep (20.0 ± 6.78) and goats (14.0 ± 6.96) at pre-immunization status indicates that these experimental animals were appropriately selected for immunization study against PPR. The mean antibody titre at 7 th , 14 th and 21 st day of post-vaccination in sheep were 38.28 ± 4.34, 58.63 ± 3.60 and 68.27 ± 3.09 and in goats were 49.84 ± 4.37, 63.23 ± 3.64 and 76.60 ± 4.07, respectively. These findings indicate that the antibody titre in both the sheep and goats at post-immunization increased significantly (p < 0.01) up to the protective level (≥ 50). Although these immunized goats could not be challenged due to lack of virulent challenge PPR virus in the stock. The detection of protective level of antibody against PPR in the PPR-VAC ® inoculated sheep and goats indicates that the vaccine has actively stimulated the immune system in the inoculated animals. This findings support the earlier observation of Das et al. (2007) who reported the efficacy of PPR-VAC ® against natural PPR infection.
Haematological studies
To study the haematological effects of PPR-VAC ® in the vaccinated small ruminants, haemoglobin (Hb), erythrocyte sedimentation rate (ESR), packed cell volume (PCV), total erythrocyte count (TEC) and total leukocyte count (TLC) were determined at pre-immunization and at 7 th , 14 th and 21 st day of post-immunization (Table 2) . No significant differences between the pre-and post-immunization values of Hb, ESR, PCV and TEC was observed in both the sheep and goats but insignificantly (p > 0.05) increased TLC was observed at 7 th , 14 th and 21 st day of post-immunization in comparison to pre-immunization values (Table 2 ). These results indicate that the PPR-VAC ® antigen has actively stimulated the leukocytes for the production of humoral immune response. 
Biochemical studies
The serum calcium, albumin, total serum protein (TSP) and glucose were determined in sheep and goats at pre-immunization and at 7 th , 14 th and 21 st day of post-immunization with PPR-VAC® and the results are presented in Table 2 . No significant difference was observed in any of the investigated biochemical constituents in sheep and goats due to immunization against PPR. But the TSP in both the sheep (8.43 ± 0.69 g / dl) and goats (8.26 ± 0.50 g/dl) at 21 st day of post-immunization increased insignificantly (p > 0.05) in comparison to the pre-immunization values of sheep (7.66 ± 0.79 g/dl) and goats (7.89 ± 0.92 g /dl) which might be due to humoral immune response for the production of immunoglobulin antibodies against inoculated PPR virus antigens.
